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i (54) Titter THERAPBLrnC AGENT FOR DSPIEOON OF AN UNWANTED PROXMN POPULATION FROM PLASMA 




(57) .4b,strac{: Ageni for ihe depletion of an unwanted protein population from tfie pSasma of a snbjecr, which agent comprises a 
p!ural3tY 01 bgands i-ovalctitlY co-hnkeQ s.o a;: to torn a compJex vnth a plaralitj' of the proteins in the pxesexice thereof, wherem 
Hi least two of the Lgsruls are the same or different and are capable of being bound by ligand binding sites present on the proteins, 
-wherein the agent is a non-proteinaceoijE agent other th.ai-! a D-proiiwe of the formak (LA) or (LB) wherein R is fonimla (a) the 
group; W is bydrogea or halogeis; X is -(CHi)^-; -CH(R^{CHiX,-: -CVkCHCHz^-; -CHiNH-; benzyl, ^(R^>CH-; -CHjCH(OH)--, 
or thi.32oL2,5-diyL Yi.<; -.S-S; -(ClhX-: -0-; -NHs -N(R=^)-; -CH=CH; - N!-IC(0)l''fH-; - N(R')C(0)Nf R^)-; -Ni"CH2C6H3(OCHs)5}-; 
Nt^H'sP' Nfi.} M n_iiJiNv.(.ii Ceh^t \(aRo\\ijt>,i \vc,Go\llv' roeitti^ ) -^tpvndvl u m 1 j .h.c j 
i,2-c5'clohexyl; 13-cydohexy1; 1,4-cycJohexy!; L2-aaphtiiyl; t,4-naphiyl; 1,5-naphthyl; 1,6-naphtiiyl; biphersyien; or i,2-phen}')esr, 
LS-phenylen and 1 ,4-phsnj'len, wherasn the phenylen groups aie optionaliy substituted fay 1-4 snbstituents, selected from halogan, 
lower aikyi, lower alkoxy, hydroxy, carbosy --COO-Ioweraliiy'l, niti-ilo, S-tetrazol, (2-caTboxylfc acid pyn-olid3n.l-y!)-2-oxo-eihoxy, 
N- iiydfoxycsrbamimidoyl, .5-oxo[l,2,-)]o.xadi,!izojyi, 2-oxo-[ l,2,.'3,5Joxathi.5di32.oly], 5-;jiioxcrL2,4.!ox3diazoiyl and 5-tert-bnt5'isi3]- 
fenyl-[l,2,4)oxadia2olyj; X' is (Cihlr; -!CHj)„CH(R>; -{CHAOCHj--, -NHCHr: benzyl; -CK=C(R2)-; -:CH(OH)CHj; or tbia- 
2oL2.5-diyj; R' is tower alkyl iower alfco.ty or benayi and n is 0-3, or a phannaceatically acceptable salt or mono ■ or diester thereof. 
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THEEAFBUTIC ASSKT FOR DEFLSTIOK OF AS mTWMJTED PROTEIN POPULATION FROM PLASMS. 

The present invention relates to an agent for the depletion of an unwanted protein 
populatiors. from the plasma of a siibject and to a method of treating a sobject with such m 

B:>ck^roonrj to the.|B:yg?>tjf:m 

Proteins in the blood plasma, m the extracellular matrix of the tissues, and m cells are 
essential for all vital physiologioai feoctioxis. However, many different proteias also 
coniribiitc to rlissase. The underlymr; p.irh>'.'gonetiC meckniisins Lnciude ovcrprodocuon of 
nojrn:il pr:'teiin vvit}-. corrc&poridi'ig excessive effecLS., the prodociiori of abriOrmal proieLas 
wjtli damaging effects, and the incidental subversion of normal protein function leading to 
da^nagiog e/rbct^ during iritei-curcent paihologios:! processes, a;ch as inlbinination and 
nncrobial isifectlfni. There h t]\erfcfo.o.^ a noid Ibr euniinaiiofi of a ^Ta-iely of uonrxal or 
abnormal proteins from the body to provide treatment for many hiuaan diseases. Plasma 
proteins that contribute to pathogenesis of disease jTich^de cyvokiuos, lipoproteins, 
autoarat bodies, eomponsnts of the coniplemsnt and coai^-iiation paih\va\'s, amylokiogeinc 
proteins ii^cjuding Tionoclonal iinrouBOgiobuliii light chairis, tranathvixim, ly:'oz>-ms and 
n;!"nncrogk)bn;;n, acute please proteins i.n paniculai scroni c^mjioid A piotein (S/J\t, and 
penrraxins such as p&nmi aniyloid coinponeut (SAP). Ah these difiercnt proteins, 
produced by diffei ciu ceils, ate potentially atiraciivo rargets lor tborapoiitic eliiniuaucm iu 
\'arion.s diseases. However, viiere are few eisc-ctive TucthodK for seleclively towering the 
circulating concen;^-ation of specific proteins ;nid iiiose approaches ihjil art- available, ur 
have bccxi auenrpled, are complex, difncuh and sul:)jcct "to many cxtieinely chaUentyng 
problems. 

Chlokincs are protein honuooes prfidu-ced by f'O.d actir^g on a variety of different cell t>pes, 
and are critically irnporrant mediators of host defence, immunological and mfiainniatoiy 
responses, but tlieir overproduction in some diseases contributes to serious patholog;/. 
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morbidiw and mortality, Antibodies and recornb-mant braciing proteins have. lately beers, 
used successfully for tai-geting one particular cjtC'ldne, tumor secrosis factor (TNF), and 
TT-IF blockade is rlierapemically beneficial iii rheumatoid artiiritis and Crohn's diseass, but 
tiiere are few effeoxive metliods for reducing dainagirig laigh levels of other cYtokin.es, 

Patliogerdc overproduction .of other iiomial proreins, such as acme phase piaama pxoteiKS, 
carl be reduced by suppressing the activin' of an underlying primarj' disease, but; except in 
tire ctise of Iveatabl'':- idsroDic. iufecilon, this is usnsily e•^^^!•eroe!y difficult to achieve. Tiitre 
is no cure for ckcoiric idiopathic .inflsmmatoiy diseases, such as rh.euinato,id ardiriiis or 
Crohn's disease, or-..ix)r raoat malignant neoplasms. Treatm.ent of these diseases and 
suppressiori of dicir activity require regimeu;^ inciuding highij' toxic aati-irUlanirnaloi-y., 
cytotoKic and irmriuao suppressive din.gs, and irequently also surgerj? aad/or radioth&rapy. 

Produ-;:.u.ott of abnooiial protei.cs, vvherher iiiheritcd or iicquired as a con-jplicatioj-; of 
ar:Otirer prariSiry disease, is ah^o evircnrcly difficult ro convrol, .For example, tlie vcuiarit 
trriusLliyrctin aud va-fiani fibrinogen ■noiccu'les re.-jpon.siblc for .fonrii: of heiv'diiary systenuc 
amyloidosis, can be elkninated firom the plasma only by liver Sxanspiaiitatlon. No such 
approach ii. possible vs'lth rm-ny other lieredilary diseases caused by pathogenic varianl 
pratcias, .Acquired pa.>ducfion of abnonna! ;.ind pathogenic protciBa, as in monoclonal 
gcan.Tiopathics, can be treated only wilh powertai cytotoxio drags or bone marravv 
iraiibplaniaiion. Tfjcse procedures ir:cur mriversal raorbidiiVs and siveir riioriallt}' rates of up 
50%, withom being umfbimly successful. 

Another approach has been to remove damagmg proteins by extracorporeal absorption, 
passing blood over more or less selective solid phase media to remove ihe target protein. 
Tiiis can make a useful contribution to removal of the high concentra.tions of 
pro-atherogenic low density lipoprotein in fsnulial hj'percholesterolaemia. li has also he-en 
attempted, so far uiisuccess.fo!.iy, for .removal of two different am.ylQidogemc proteins; 
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p2,-n^ici'ogiobuii0 in patients on chronic feaemodialysis fax end stage reoal fsihire.5 and 
■variaattraESthyretin in parients with fatnilial amyloid poiyiieuropa&y. 

In cases where pajlicular protems produce, '(kek pathogenic elfects by binding to specific 
iigand structures in vivo, a passible approach to therapy is fte deveiopmenx of drags to 
inhibit such bindiug. For exaEiiple. the present inventor has proposed such m approach to 
the trealxtient of amyloidosis and Alzheirxier's diseascj targeting the patfaogenic biiiding of 
seruni ao-ivioid P consponent to an>;;-ioid iibrils by adrniriistratlon of low raolccLslar weight 
ni(>lecu]es ihat blocl: such bhiding (1--5) "US 6,i"<$.d-'lS), The specific binding of SAP to 
particular ligasids coniaiiiio.g anionic gro-ips, in/dnding oarboxjlates and phosphates is 
kxiowi (6-li)). hi the Cijrnpicx oii SAP \viih deoxyadi,:oosi.nc Enoiiophovphate (dANP), there 
is a d.i'^v.Mr nsi.-'leoulo in ihe caioiui^i-depcjidciit bhidiiig site of eJicit proiovner in the 
homoperttameric SAP 5.T;oIeou]e (10). As a result of base stacl;irig, depciidwit on hydt'ogeo 
bonding berwcfco. pairs of dAMF jnokcides, pairs of BA'^' poatao'K-Es loadcl wiih dAMP 
assernbie face to thcv? to ibrin a dccaroeric profcin-hgand coriipiex (]0). 

Ths VnowT: io'vV 3r5ok;cul3r -weight ligands of SAP, such as phosphoeihaiiolanurie and 
\ricihyi 4j6-0-( 1 ■-carbax\\^d>ylidene)--|3.-D-galactopyfanoside. (MOp T >0f). are onJy l.)05ind 
■ividi modesL anljiixy of about rnilliraoii^f.. Tliis is poor eonrpafed to the typicai narKimala;;: 
affmitiis C'f most drog-protein hitet-fictioiis, aod suggests that sueit cot-ipoiinds vvoaid bo 
Uiiiikoly to be efleotive as ioifu-sitors of the pstho&ejiio bi.i)ding of SAP to its iigandi! in vivo. 
'Hiexe .te3-.oains a need to j>rov;ds ao effi^ciive ijietliod .for the targeted depletion of 33^= 
u.ovvariied piasnia protein popula'doi). 

Sumnigry of the IsiycBtion 

AccordinglVj m a first aspect, the present im'eDtion provides an agent for the depletion of 
an -ioivanted protein, population tirom the piasnia of a .subject, wiiicii .":gerit cornpiiscs a 
ph^icdity of hgands C0Ya]ent1y co-lirike;5 so as to fonn a conrpl:;x wifn a piuralily of the 
proteins in the presence thereof, wherein at least two of the ligands are the same or different 
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d ^ trc •> vf b di^ ^ a 1 ^> t r u hiii In r Mies u vi i i ^tew \ eici 1 1 
it s ^ lOi p oi CvOiJ i-c t '^g IS 1 set! 1 1 a- 1 ''l-^OSi- oo 1 1 I o> 




wherein 



R is 




the group ; 

is hydrogen or halogen; 
X is- (CHsV; ~CH(R^)(CH2)nS -CHaOCCHjV; -CH2NH-; 

benzyl. -C(R^><;H-; -CHsCHCOH)-: or tMa2oI--2,5-diy1: 
Y is ~S-Ss -(Ca)^- -0-; -NH-; -NfR^S -CH-CH-: - 

l\THC(0)NHs- 

N(R^)C(O)N(1l"0^: -NICHsCgHsCOCi^),]- -N(CH2QHs)-; 
-N(CH2C6H5)C(0)N(CH2C6H5)s-N(8ilcox7aIlcyI)-.; 

N(cycloallcyi-rQethyi)-: 256~pyri.dyl; 2,5-furanyi; 2,54Meiiyl; l,2~c.ycloliexyI; ,1,3- 
cyclohexyl; 1,4-cyc.lohexyl; 1,2-naphthyI; l,4~BaphthyI; 1,5-naphthyI; 156-iiaphthyi; 
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D pj c-D>len )i s. f->h iy>l a 1 ^ j^lieii'' \ ^ uu 1 ^ iU e vet wh i<- i ■'V "tt 

c.k 1 kn-^er xlo^^ IioivO e-i do y u J k^nj alb! nit.s e ■< aazol f 
(.a bo\\ > t a <d •"ii ( hdjii 1 Mj o et! "^f- 

11 ' ^|ooci> oh 
n ,!.s 0-:>, 

dxiK' p .di kiuuit 0 illy rcve^it b'" s iJt or -ni* o- {^r diesiers tbeieoi 

■^i\i'>m'\ iL bi v.n ^ .u-^ o^<Un ai lop >o I^r f,o en* > ^ ' ) > ar^ 
' v,i! Jt Ic\a jKiLi- ' ' ' K i! 1 o-ifv mvhu I ' Ovi bind bui t ^'o 1 tK^ iV"^ 

spci^fit. i'b Icat J by iKi\ dml ■j'-gct p riemt, sod ihen euorg the n^-mal e-^qaibUeiY 
f 1 J 1 1 ^ I ijc? 't) c 0 } 0! 1 \ If n t ci 3>.-ri? " 

^o.oos^i on "^^1 iiv J plrTjor of 11 unv'sn x" p^c%m pori 'auf^tt h'^m ^la-na oi <. 
>i I v--^ ;?h. < j&ii coop " a oK; ^ t\ o' ' -luh ^ovslent ^ -^vl so<t>k) f >' 
^mpkv V ifu a ptoiai \ of tfe ^roTem"" n. Ehep.eaent, fhuieot v^teiea-- a" lea'?! tp^'o Q-Pibe 

present on the -Droxems. 



The tormo pi^-ioo^val i' b ot e ch proteii q p^ras cn^scall oi ts ^^^p^op^ ^.o 
aii^kcaia (.onto^.Qat on ai-'dor ^■'s jrbl v , a -^d th o< Jv I as po^^ snai m Jia iismt, to de eci 
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and destroy proteins that are damaged, aggj-egated or misfolded. The purpose of fee present 
invention is to specifically target irsdividuai proteins and cause thmn to be identified by tlie 
body's own physiological mecbaBisms as reqirlr5r!.g promot clearance and destruction. Ib 
order to achieve tbis effect txe invention advantageously uses palindromic agente tliat 
aggregate the proteins as dimers or higher order aggregates. 

The exact structure of the agent of the -present srivention v/ill be dependsBt upon the protein 
n >„) ( ^n n eu n 1 tei- p -^pid I .o-' t'-ifef' ^^"I'rv o i\'^n*r r j 

pit^ei.cd i.ribodunui ihi^ nuv^a ted -oopnktion conn?ts e^senhalrv oi: a ■^inele pfot j 

pt.ct.'- h)<-i -vs'ill h^cr -mc > , m sr c c<ise=; rpcxe than K^m I gai a bLidiiig site \l iv 
r Tejos e i.pc tL^ W ■'<u'p^>>.si -^^^ , a l o" Iv^ 'sorial furc^K'^n lo nui n ! r a 1' \> 
Tiolf uU'- ^^■ei^^c h:r-rd=' In tfie smi] r c-c ^''i -ft. be nngie pintem sf^cie '^a a ^^mgL 
hgjXid bn^ditij; \te e'*t.h ijgard i>'' x ihti gpeiuic 301 1 Honi<1 he iv i cted to be pahl..- ot 

>n g Oi iitjl m lb* bg nd binamg si's The tijand vould be i>el&vieJ born rte bt^ nd^ 
kn!>xvi3 0 S)e uoj{ d bv i| ,t oi .<lu>g b te liga jid^ piedsued to be bound by t a' oicr perb^ps 
or t e o..si> v»* .nu !u d _i <^ ava' o""! iu i la g >ut tjodi c'- X i-..,, 

csTstallograpMc iDiormation. or stracftK-8.j analogues thereof. For target urotems Without 
known low molecular "weiglit hgands, suitable coraponnds can be sdentifiea bv high 
tr. g'lX'^ ^ sciceuHL' 'c^.^al ' Vaiio < iJ o-' <^rriaaie lo-cc ^\zc J i -"e 
rrnntv ot e-.cL ^cn.' 1 a ti i pxoi' m bi^dii<y nto-^achon .ot .j;(.,o to ie 

pa! wv\ rh !r s ftv \ 10.0 -"hA th> i g. id ^^-^c liv to taJi t"i^^ai (iSOi<^ ■■ t =; po>^,bIe 
xhat a dissociaiion consiam of up to 10 mtilxmoiar wonld suince. However- it js preferred 
tj r ii<:,t i < j 1) toiisi' J "o "n^r.. d^tn 1 '"■"i* .n dar, Jio u pr Sera^v less thai i 'Q) 
10 cro olii ^oost prefe U h s than 1 1 inioroiK lar Thf- aiCit> is preierablv about 
microfflolar or iiigber. Micromotar alfmity iias been found to be suiticient m the case of 
S ^ J.tv>i,} I e ghe-'po..)bi^ jMm ^ is miKo.s.c-iIo 

in Jre wj-nts o"-tbe p e'ca i ix'citAn, aid oigb the bsands nav bt- dir>.*.tlv L 1 td tosetl -r 
b) d vo/j eni. lord the llga>li^ sit p'c'bipbi) ..t >?alei dv co-S:£_ -d v a iniei Tb s 



wo G3/013S08 



FC1VGB02/035S4 



oro^eu).rpo\ is '"■^ e\A.t -auo u o be 1 ike t f ai^'oUn oat,, x snpt^H- 
t) e eru d i u -o itLiij i .us.^ e g> 'in « r 1^ Avt nxay .c i>n t 'Bie^ o > o3 c-ed 
inJxOCAibxime \AiKh ^ i axe ne ci laoi- >f P u.ibo ."ns up JOi <;iib t^r> ed h 
he cti .to J 1 1 i Bir) 1 a e 3 » vii It nptb iii f^t rang" 2 In ^0 aoit ^ Usct il c 
k i^ib ax c cK^T fil i.rmuo=- tn h i ?^ b<r dereiorued en pnicc^ilv 6sr,^ni i % ou le p v.tem. 
vV5lI ^■'-llf" 1 r -< r ^ olv. M " v\r't.t'^ vhc 'gu ii^ wo i^iuts ^ iii-* . i 

d lore'' 4 p>.'' ichi {oe foi ti-'e iiirpa&i^s or 'hi p cicti .ppbtfitun A iKftuJ otic 
si)fi, n.^s M 1 ^ . !. [oi'<f no; ids ^\ui n JiMoy» i iwa iCHs,-! t'.ai ' ' 

^-1 ^ f«rb-i e x^v^inKPi -^t li-^s^ \% » 1 i is so rbt ^ vni. .r^ (j.n- .Tit . i 

px" eiD )<) >ii -^tio .1 1 sis r "oi a ""o p o ^ -j^ec. s i 'o li hi- vit>>. ■ vit 

to j>c xi{ ,oh o-p.c cJ , v'l s\V 'o .rb w ir^ J.-ijUi^ oi iP uher 'a pfou-^ t^s 

b-f"brv. i I 4 IP J U-^^ . ^^i m h od c t t'^igf p oitui fot vk.-'iativL. vv, ta \? 

i t-H>. t p 0! - . .-u. V i OH! a! ! c]r CI 1 0. . o !' =1 s H i n ->teu. e ! . V. I o { a 
i< 1 -"o S5TC o I il >. _"r^ " c ■'fw^ K> ■"b^ I'^s n iou xn^ ■» he v:< lo ^ otc^ui^ ? ipt,)'"' u ' 
) MM -L x>d^ to ph-.-^ n,ni j.-^ nub ^jpiL -iK olc . r ciopt-PU t or 

protem, tliis may comprise SAA. 

Ishc-ii) ihi Lt^A\<i biidtug ^"te is fropi an am 'OiJ ct^o p o cu tu' its ^ vorcp a 
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WhsvQ the ligand binding site is from lys&zyme, at least one of .the ligands comprises a 
disaecbaride or oligosa.ccharide analogue contaiRmg at least N-acer/l murarsiio acid liaked 
via its CI atom to the C4 atom of, for exasiple, N-aoetji glucosamine, with tbe O atom of 
the p giycosidic liakags replaced by a carbon or other Eon-O atom, 

; - In the case of SAP, one class of agents comprises the D-proiines of foinDuIa set out above^ 
preferably (R)-l -[6~(R)-2-Carboxj'--pynx4idin-l~yi3~6~oxo~hexsn,o>i] pyrrolidme-2- 
carboxylic acid or a phanKaceutically acceptable salt or mono-, or di ester thereof. 

The agent may be used to deplete unwanted prote.in populations ixom tlie plasma of h'anmn 
or aramal subjccLS. At approptiatc mol&r ratios of ageiu to targtit proteiii, tiie agcut cross 
links p;-u'rv ofp'roteivi molecules s.o produce complexeK that ar,; vecogr-iiicd vr the body as 
abnormal and are iiien promptly cleared and catabolised. Thia leads to Siibslantial or 
complete dej^Ieilon of the tajgel protein and eoiiffcrs tberapeuric bencnL 

Phaitnace-meal cOKiposition^ may be- ibrmalaied eompriying an .agent aecordi-ig >o the 
present inyeation optmnally incorporating a pharmaceuticany-acceptable excipieiix, aduent 
or carrier. Cho pliamiaccuLkvai compositions raay be in tbe fo.mi of a prodrug comprisiirg 
the ;igerit or a derivative thereof which becomes active only when meiabolised by tbe 
recipient. iliC exact natiu-e and quantities of the co7-nponents of such phan.nace^atical 
compositions may be dcvcnnlncd e3T!pirica!Iy and will depend in part upon Iho rorae of 
administration of the composition. Routes of adiBiaistration to recipients incitide oral, 
buccal, sublingual, by inhalatios., topical (including ophthalmic), rectal, vagina.]., nasa,! and 
parenteral (inciudiug intravenous, intra-arterial, intra-muscular, subcutaneous and intra- 
articular) For convenience of use, dosages according to the present invention are preferably 
adm.inistered orally but this \^nll depend on the actual drug and its bioavailability/. A tjpica.! 
dosage will be 50 to 500 ing per day orally or by continuous intravenous iafosion, or 
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raterauttent subcjitaaeoi3s iajection, tor example of (R)-l-[6-(E.>2-Carboxy^pycrolidm-l- 

y!]-6-oxo-iexaBoyi]ppTolidins--2--carboxyiiGacid. 

Bnerfii^iiedpiio:;? of the Drawjogg 

The. present iaventim W5.1I bow be described in further details by wey of example only, with 
reference to the fbllowiiig Examples aiid to the accompanyiDg (kawings, in which: 

Figure I shovvs the three dimeosioual X-ray ci-ystal stocture of SAP complexed with an 
ageDl of the present inveatioB; ■ 

FigiJi-e 2A shtyvvs a detailed vie-v.- rrotxi Figure 1 md Figure 2B shows a detailed ajterniuive 
ri.^>r&se.nt£idan of'p:^;:!: of Fisufe 1; 

I"igu i.e 3 shows the effect of an agent of tha prtKent ij -s-cntion or: SAP in mice in vivo; 

Figure 4 shows the effect of iniiuvlon of at; agent of the im-'cniion on nsasnia SAP values in 

patients wtli systemic amyloidosis; ■ 

Figin-e 5 show.s the efO^ct of the agevat over six hours using ''ll-SAF sointigrajphy:. 

Figure 6 shows the effect of the agent up to 48 hours using *^"I~SAP scintigraphy; 

Figure 7 shows tha plasma concentration of the sgeni and its; effect on SAP durii^g 

intravenous infusioii; and 

Fignre 8 shows the efiect of subcutaneous injection of the agent in patients with systemic 
amyloidosis. 

Behiiled Bescription of jbc laventica 
EXAMPI>ES 

SERUM A.^m.OID P COMPONENT AND (S:)-l-[6-(R)-2-CMttKfXY-- 
ACID 

A method for screeniiig ssid tesliog itftriijitors of senmi ainyioid P cornponent (SAP) 
binding to Eirnyloid fibrils m vitro was devised and used in collaboration with 
F Hofiniacn-La Roche Ltd to identify a suitable lead molecule for drug deveiopmesit A 
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-! '■IS cs iri^^i r- ^ Oil. ICO Kls i'^ scu'^uxei "ic^oi im^h Th-^ aul.s.aa ^ t. voP boti-t 
j-ocJiurt^l c^c•^'sl^ liigajmic kJ x> =!v^ s^sss ■^■f lamiy o . u rK^'iiK v<.ic* 

wCi- XkC c hi -^o s ill' \ (^ -^'ill A. ,00. - ^ v-^^iv-u hi V ' -l."* ili to 
TV Inio nbtiK t V r'^, vmh h j va'aes -? oinvi «1 0 fi*vf Rkv.^p'- Lf-'. uc ^ii vj^xc 

axon \1} F> J^lO^' c conram i« '' t P piLlai^ nog ana c^a-bovla^t, 

SinjL,*''' cakiji dejeiuuUluand bixdm^ mI e or 01 e o.anartaie fiob'Uuiag s^bj t'-cc ittlr 
' (' I Mile i^i ]u 'K - ieii 0 .ilcn n .^t.^ t \'"* < i as s. m tj. d ^ 

prob"ll\ \ 1 \ in.^tnA ite aitf-i\~i o-«r i'^ ) fcf* pt'senc^ of caluan, .^clateihum^n 
S4P «p!QSv ^gj' f^pi^'^'; aii pKCip.t es, as a 3 t^* of moleca^i^i W'lce iormatioa Jae to 
b ndui.^ ftf rhe exposed Caibrxyl <e o' she Gl«16/ residuf ^r! one S\.P lutkaiV b-\ ihi.. 
calcium QeDendem hgand binding site of artodier SAP molecule (12,1j). Ihis 
^> ij,'- 2 if* ^ 1 ibi ^ '-"c )>> L^a.--a-5 '^li-ch ^ VP bm^a r'-i>! i ^ fh. 

J.5 ^-^at iii!obitoi<i >f SAl' bill tu annkud tibnls wcic -ictHb ,n *bis ..^'^psU Hfvevei 
^j^-^v c <^ r-^pt 1, <^ P* ■'■•t'-"''' i''^) ^ K' 'vl' - bo>\-j^^.ro. d.i i \r 6 o>^ 

ic\<;5\ >< p> to! ii K-„-wbcx w c ».i50 e .H^o coinpo'''iji^ ul oiioi o' S^P 
■■) rduu t< d^^bil fibi 1 'My ret>L s iroi^ 'ier t,c| ^o-^ ^ic^s '^k - > { a"* 
mwi^Luk" ihs p-^lmviionr stiiscrir'' of {^R* I [d (R) 2 Caib-(\)~pyiiobdm 1 '/li~(3-o\o- 
SoA^noylJpvTinli'^rne ^ caibD\^b^ c^dtrabL'^ it ti> BOt uiJy bk \ke beand btaip.g &Ui.s 
on ir.d sjdur] SAP p o^o■^el bw cool ! aho iro^;s knl' pan'? of pent^m^ri,. S \P m< letUe'^ 
to fonii B-B face to face decamersc dimers. Gei fHtration analysis of mixto-es of isolated 
S iP vvitli (R) ^ [6 iH) 2 C-tilu\> pyir^-hdip I -^1] o ox< aoxv^oM pvnolicti c J 

aibnwbc -ic d at latios l/t,tc^ equiii oiai 3od 1*^0 udd nsuiai tr\ cs-i o"^ diug (niolecuLi 
vei v4PDa^ o S4V protomeiq (^25,46„Da) >h^v, ^^at aU dn- c--^ mieii. 

-lM-" 1) Mouc^i-i at ! '3 ioIJ or gi ate. iielai excess >t CiOU a^l X'-ci S^P e" iii 
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volume con-espondmg to its single pesitameric forsi, because each blading sits is then 
occupied by a different isdividual (,R)4.-[6'"(R>-2--Carbox}'"p>iTolidiii~I-yl]-6"OXo- 
Iiexaaoyl]pyiTolidins-2~carboxyiic acid molecule, preventing cross linking and 
dimerisation, , • 

Talile t. Moificssljir ssses^bly of isolated psfre SAP is^ tht pres&uce of (.U.)-.V[6-(.H)~2~ 
Ciirboxy~pyrrolidh5-1.-yl!]~^-o:?o-hexaj3oyl]pyrrol?dk inr-nro 



Briigtpriiiein 
rsjokr ratio 


presej^t 




E!oti(>ri 
voluB^e (ml) 


MolecBlar 
assembly 


No drag 




CRP . 


12.28 


Peatamer 


Nodmg 


+ 


CRP 


12.81 


Pentaaier 


1:1 




Cl^ 


12.58 




10:1 


-f- 


CRP 


11.96 


Pentamer 












No d-TOg 




SAP 


10.93 




1:1 


■+ 




10.97 


Decai^er 


10:1 




' SAP 


i0..9? 


Deoainer 


128; 1 


H- 


SAP 


12..S5 


Pentamer 



C-reaciive protehi ({JKF} h a j.?eniraxin ciosely rclsied to S.\P. Ssniples of isolated pure 
humna SAP or CfiP were yuixed Vv'ith {Pv)-l-j'6-(R)-2-CaviH:rXY-pyrj-olsdiBvl-yi]--6"ttx.o-- 
hexsKr>yl]pyTrolidine--2-carbo>:yi3c acid at the molar ifatio-s "i'lovvr., wiih respecL lo peatraxif! 
protomsr, in piiysiGiogical icBic strength 'Iris byfiered saliB-O pH S.O, snd ariaJy.sed by ai/.c 
exclusion chromatography precisely as described pre^dously (14), The ixii>rcm-ss and the 
colurnn eluaats contained either no calcium ions or 2 mM. calcium, and the concentrations 
of di-ug appropriate to maintain the molar ratios indicated above. In "the absence of a 
specific ligaaid to which it can bind, purified human SAP is insoluble in the presence of 
calcium and elutes as high molecular weight aggregates iii the void volume of the column. 
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(X i) ■'Ovt.Xs t J tbc n (fee ura i ij<- d tc'' i'^.. 1 1 ed -jI > ^ tt nv s <■ 
J om e^s pxo'^iuii ^ i e^ceUcrr ma x.?, 'i thv ^iu ok\clu t o i' s lo wcubU 
F a>u C \ ^ T <i "blc ne- -i i^ei m the piese Ke eh, i ct oi u m ■'nd 
iKu^ -.ro lii \ < hi t n^fl ka to i e c^u lOn '^o<^i ot^'tn m i hi torm i ) \ 

■) \\ ei e-Ti ">i tbv 1 MnJnp ic 1 [(> v.a box'' o'5 m i > t oxo 

X-i I' Li\ u % acb 10 I' « vo up! > i t *^ \r V t!i i ijR n Ih p.e ersci. j^'caL uxm a 
Ao^ ur^remim \i9i':>->rln ^l(s I <i ''be e fmdin a e i^lii^ss itX\^TliTe 
putii I ed I b-.t-i'^'atJOi. o ^ t c ^Pil " t (b''^ <-n 1 the ck om>t< j^r i -"hit u alv^is 

(Table ■{.!. 

^ -^^ IS 5h •lOK'^ aua c ^voi ti.s ^ 't' Ut. ^ ^at. -> boo C u\ i e '^s S tt-^ ' 
(I^ i (R . C.,..>>os.N Ls i.^lc. i ]o<\ li .iii '.nuolil "> h a^ti. 
coiiu c^d ih&t t n t-se arvc i tl es-^ e jvis tbcjn 1 (3 M t-duo eSi^i i 

1 io^;.(P'sri'^ <_ lU J c )b»\)^AS^ dcxl f t s a m iJH i^s d i«Q tt be corf? =:tc t 
^ib ^ )0\-^c-) ( I vail -s >-i<>\ ■^\^r <K rn^'K t'^s^it)^ < p'-iT n) i) ^ '^'^ 
moieciiies. indacea by tiie cross lialang capacitv ot tlie palmdroBuc arug, is m. abnormal 
lui olio "oiii.ig' "tion wbKh cccroiP to ihe p e erf f^se uen \ I! bt ^efo^"^ 'Jta 
^ /^c did pio-^-^pjx cleareJ from tie ui-cilaii n Thi cfi^n ot rhc diug Coung o 
si-i e cepleticn L>f S \P &o 11 he pi ma -'aLe rrit i.( ntijb n toi-nio -=1 o'"S ? 
L^m di i^io" Lpo<;{(S lK.axi e the S ai a ii li^oeriw. ron a^a ra eouil biium 
witK fee plasma SAP sooL. 
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(R)4-[6-(R)-2~Carboxy-^)yrroH<im-l-yI]>^oxo-hexmoyl3pjOToMm^ acid was 

not metabolised in mice aud was Ye;ry rapidiy excreted, predorainautly m the urine, wiTli a 
small amount in the bile. However, even iatermittent iRtrape,rifoB.ea! or subcutaneous 
!nj\-f!>'U of (Rj-l-io-ill) ? rarbo\74iyrroi'dic4-7lj-tJ-c\o-hLX&nuyllp}T;folid:rC"2» 
ci!l>'>\^ ic 1 i 1 is'bi'Piol up;:irc of jaJi -^alxUcd hs^smi ra^c: ir..a eoc:i>:iK!>ii!ly 
mJucci mouse .xA an vie id deposits. Wnen (T?)-! [5-uR.V2~Crfrbox„,-pyfroiiai':-l-yl]~^- 
r\o-hevnv.i>lip>{:-."iilj:'>o ?-c-a:bo-^<\c ac'd wa-; icriiriii-^o!.. J bv ooijUsu. jUS \ifiu:oii for 
d.y Md an iuiweliuig o'm.otk pump, 't dissociated both radiolabelled bunidi S\F iiacsr, 
\sst-^ uhicii ;liO ja:y-Ct i .tepo^n,- had Dfov^ousb be>.P -r^adcd, ..nd aJi tIv- enaogcp.-f;^ ■noo'-;.- 
S-\P h\ tl..^ ' ?;ifi- [l is. >) r^cD iO u l.J'd.-iY A<)-!-['HFL) 2--^.ici?oxr'P'^-.voV'br-\~ 
\\j 6 r\o hex&ri<>\l]f^yxtohG>rc-2--c,j-K\^hc acid sigDifii-atly dissociated hv.mai-' SAP 
from tine deposits (BOt shcrnii). but 1 .5 mg/kg./day was required to dissociate any 
endogenous inonec SAP <;igniacai tlv, and ±ere was a cloar dost. re.->yuuse eftrt «p ^o 
ISrv^'kg'day, wbich -sBioved all the mMso SAP (Fig. 3). A single ii-iftaoTOnsal 
hijcc-jor of 5!og of 0;)~! ,6 iRV7 C3tbo%>-pKn^Jt<:5^~^-y^i~<>-«--' '^5'-"~>''«0'^'D^~'-'^ii^ 
?. cirbc\yK<. atic ao^ Jec.fed r jihaj-pa clcfLU^nc.^ of -dd'.olabc'kd heanr.n i>AP U'ace-' 
norri-sal nisoe, but h-.u no fjgoifics.tt o^reci or: iho df-as^r^o^ r-t rad?oiabci od rrou.^^e SAP 
CF;,^ 3 ■. Hj^vwcu wh.-n either laii^labolkJ nioobc oi jwman SaP v\as prfcifKub.itci wifn 
i.R)-146-.JlV/~t'arb(>7y-p)ad:diu-i->l|-D oxo-jvxiWvnnyrrolidinc 2-Caibo\v=K- acm 
■* ?>o. nefcrc iri^ra^-eiioiib Ticrtion irjtf- nt>rtt-.al rs-kv, botli tiaccrii wft- extvioe^v r?p".dJy 
cleared (1 j^- 3)- 8AP-(icj-l-l6-rKr2-Ca)bo\> 2-sYrrolidin-i-;vll-5-o>u - 

iii.>.aji<j^':rj.y:iolid:ric ':--■>'•■->■^^vl^c '-de co^ pl^^x is cvidcr^ly "oooonisad dS Jibu.-iap) 
7?7 vrv£i and swittlv removed trom the circulation^ but is apparently fenoed and/or cleared 
less efficiently in vivo mtli mouse SAF cotnpai-ea to human SAP. Remarkably, despite 
ve-x Louted jral bioa^/yjahiyiy, id-)^ini^rr,in.'>i^ of [R^-l"[6-<l^Vr!-(~,!rbo>.\~nfrcikli\-1 - 
vi]-6-oKO"hexaiit!yl]pvrroiidme~2-carboxyi2G aoid in tlie drinking water lo human SAP 
transgenic mice, wlricb have mem nlasma vaiues of about 80 mg/l of liumaB SAP. raoidly 
dc} !e ea their cir-oil liug hiu id: SAP iPig. 3). Tl-e human SAF trarsgt-nL auimais do not 
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have asY circulating Bioisse SAP, but D.eirher oral admitsistxation, nor intermittent h\ieciiC)R 
or continuoas infesioa, of (K0i-l-[6~(B)-2-Carbosy-pwolidii}--l"yI]"6--oxo- 
iiexanoyi]py.rrolidi5ie-2-csrboxyiic acid to nonisal wild type mice, casised depletion of their 
circiilatirig SAP. 

(R.)-i-[6 (R^i J Carbu'kv p>-'OMon i >1] 6 ovo hc-^- anovi\TVi oMre l. rbov lu iwl fta> 
admiEisierea tor 48 k by mti'avenous mfosion to 5 patients wiiIi svstemic amvloidosis ^ 7 
with AL t-nl t. \v ii AA. i> pe), o i p^t.f-ik\ i h mro*. lo(alsedAl m-^.tido i.^ cyao^r> 
who lb V uivt 1 'be 1" !0^uv"<.,t -"K ' 1 od 1 i >t"\ cja va>j 5 I I'i ^ lo v*. i u 
axny]oid'^s5« Hun ^^'^ c b-ih , up d Mc t,on=ibteQt aep^e\< a oi c j tagSz? 
subject In' luai soidk' <^fib ow cnn ^nmu" mf a lOiu the S^^P co caivtiOr tartcd^-i 
fall '"^ "J^OL., "> -t '> ot Hv) ic Ts^ v'arbo^^ i^. 'idri ■'ij- 'ao 

nexano'' 1 |]n n < i-iv " ^ ' -^o-^ \ . s. < i Ind ">t:3 ^vei rnd -s^uut Jjt tp ^ 

amoum ^^"^ i^c e''L"u in>c> i,ed r, a < 'u d e.ui et iollo Vi.d b^ iiiiu^n i fl ^ late 
shovvii Ji, 4 M -1 1 1 -^n f I are ot f" 1 i 3, ^i* f'o} njior. ^'^ <:)o^\Ci c d '^^ss 

Gompiexe. but at O.ii mg/fcgyc?^ -nd ?!i ^itg' e» jrtes ii| a wax n uifi 0"*^6 npf^fg/da-^. b4i- 
Vv-asakii^at Li^iplKnis ^leaxeJ fotii th plasma b ti e end of the ^Mon, >eea>.dlesi otrbe 
arnvk-id focd > '') U^a ^.i, ^'^vi drj.' j^o ■^)or *i3d -.CiSe. bv r>.a^ J-A^ 
concemrauon rapjdJv retu.med to iionnal m the mdmduais mth httle or no amyloia, 
wherea'; Ji !.cco^(_-^ ^\ s a "iociy delated m - tbjects Vtith s ^mf ^.^ait am^lo dosis Li 
Lhy oris p)iv-^f~>..L . \s. s '"^*^\\ .-""sjo'd'^ad the -ilasr^i^Ns^ rc^srir to? atnoc 
beiow 2i% ot Its initial value 20 d d.\ &i ihs i S mor Mo^t of bv, i. dy pr" i it tjon o 
SAPj which IS abom 50-iUOmgpoi d-^ ^a. e\ide tl di ti biti^^ m'o rlt- u ^d id 

deposits before becoramg ava ^asde tt i ] '^te th': pla p -^ool I hi=: i ^ e - sto ig Hidiicci 
evidence tnat even such a bntt si"""? on of (R.) I [' ~C\)-1, Carbox^ ppri i d'a 1 ^l] i\o 
hexano^^].^L' hd le .jrKYg c acid h d sub-vtan.a'h dcpVled the camloi-i r"- > iircd 
SAP. 
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Direct evidence for depletion of SAP from amyloid in the organs and for the mechanism of 

action of (U)-I~[6-(R}-2-Carbox3'~py!:iTyiidin-^-yl]"6-o?;o4^^ 

acid was obtained by quantitative •whole body scintigi-aphy xtsing ^-^I-SAP as a tracer. Each 
patient received a staudai'd dose of '-'^l-SAP 24 h before the (R)-l"|6-(R>-2-Camo:^y- 
pjTrolidir.-i-yI]"6-oxa--hexanoyl]pyn'olidme~2-carbo-xylic acid in-&sion started mid was 
scaimed imn-iediately before tj-eatnasnt to provide a baseline ixaage asd values for 
localisation of tracer to the amyloid ■ deposits. They •^vere then scaimed at iiitei^Yals 
ihereafier, up to the end of the 48 h infusion. (R)-!-[6-(R)-2-Carboxy-pyrrolidin-l~yr|-6- 
oxc-hiexanoyl]pYrrol}ditte--2--cf.irboxyl!C a^id caused druiriatic clearance of tracer ■from the 
plassia, exa.ctly paralleling both m the scintigrapliic iaiages and in counting of blood 
■samples, the SAP depletion monitored by immunoassay of the serum. By 6 h after starting 
treahnent, and persisting thereafter, tbs blood pool sigrml virtimily disappeai-ed (Figs. 5;, 6), 
and there "was strildag accumulation of ttracer ifl the liver, identifying this organ as the site 
to which ai)4 -[6-n^.)-2-Carboxy-py-rrolidiii4-yI]-6-GXO-hexa 

acid caused clearance of ihe eircolating SAP. At the same time there was a marked 
decrease in 'die retention uf tracer in amyloid depo^ite eisevdierc, exexnplifiedby the spleen 
and Iddneys. in contrast to the usual situation in control untreated amyloidosis patients 
(T;ible 2; Fig. 6). 



wo 03/013508 



PCT/GBi>2/{t35{f4 



16 



cv-rboxyltc add v^pidh cie-srs eh-ciiiaiiu" S.\F the Hvcr .irid depletes SAF ivm 
Vi.sceral asssylold deposits 





■-'1'-SA? reionilori [m&im (SO) 




I..iver 










Time al'se? n ;-iccr 


.No, or 


Tiosc aftfcr tnices- 


No. of 




24 h 






24 h 






None 


100 


n (s) 


1? 




S6 (2:3) 


14 




100 






MO 


54(18) 


7 












P-O.UOS 





p.tLio?;l.s lidJ sviie-iiic AL amyioidosis aad rocsh'cd a srandard iai.rgvtaioL;^ iraotf do.^c 
ox ^^-^i-SAl^ at time zero. After whole body quaBtitative scmtigraphic imaging at 24 h, 
■ipiake it> liver srr-ii splee:; we^-e raken .a? 100% lov cscli iiKli\-idt!al. Intnivooous i.o.l\!.slfiD oC 
fhfc drLit; C'0-I-[''v(I<)-2-Carbcxy-pya\'^]idlu-l-ylj4,<-xo--hc^^ 

acid was then started aiid scmtigraphy witli organ comiting was repeated at 48 h. The 
(.oniroL reteh'od iio utaimtvul. SlguiilcaaiX' of differences hohvo'^n iho two eroays •^■va^ 
sought by t"test. 

.It has previously been demosstxated in mice that the liveiv anfi specifically the b.epatoc}'!©, 
is tJie only significaBt site of clearance and catabolism of both mouse and hamaB SAP 
in vivo (16). Fuithennare, asialo-h-aBaan SAP is instantly cleared by &e liver in maa, via 
the hepatocyte asialoglycoprotein receptor, and this process has been imaged using 
'''■l-'-isialo RAP (1 7). Os.)-i -r6-ni)-2-f:rarbo:<y"p:,^^.-''lidin-l -y]j"6--!V-:o-.nexar:oyljpyrrolidi-iv> 
2-carboxyl.ic acid evidently Triggers similarly rapid hepatic uptake of SAP in vmo, leading 
to vijtiially total depletion of circulating SAP. This promotes redistribution of SAP from 
the tissues to the plasma and supplements the effect of (R)"l-[6-(R)-2-Carboxyi3>Trolidin- 
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l„Yl]-6.oxo4iex?Jioyl|pjaToIidmB~2-carboxyiio acid ^ as a coropetrdvs Miibitor of >SAP 
binding to amyloid fiMls. thereby leading to higMy efficient removal of SAP froai amyloid 
deposits. 

Tbe potency of (R)- .1 "[6-(R)-2-Carboxy-pyrrolidin-- 1 ~yl]~6-oxo~hexanoyi]p3Trol3dine"2.-- 
carboxjflic acid in depleting circulatiBg SAP was reinaricable, with SAP, values failing when 
the concentration ratio of drag to SAP pentamer in tfas plasma approaehed equrmolar 
(Fig, 7). lit vitro gel filtration studies showed fliat evens this very low- concentration of drug 
is snfriOK--; to ^roiicra'e ^fc-re ^aP dimsrs (l<^^lc that is pai;:? p:o-/!D{fcric SAP 

bexanoyl]pyrroljdine-2"cari3oxyiic acid molecules to form, the decameric .assembly seen in 
'J:t ^'^!.^csurc (i'ig^. I, Ihiri i.s eviJ-.-Jy J\e ^--cies reoogsiiscd as s-J ikvmal and 

prornrt!) clr?j\->d by ihc hv^v. 
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Tabk :j. iMoiecwkix- assesribiy- ,SA£* in whole hnssiftn serssnj hi the prtsescc of (R)-l- 
m vitro 



.l>rug;proteui 




Froteis 






mokr ratio 






voVtime (ml) 








CRP 


12.0--12..5 






+ 


CRP 


12.0-12.5 


.Pcniai:r!e:' 


1:1 


+ 


CRP 


.12.0-12.5 




10:1 




CRP 


12.042.5 




100:1 


+ 


CRP 


12.0-12.5 














Ko drug 




S.^ 


1 0.5-1 l.S 






+ 




7.0-8.0 


High MW aggregates 


1:1 


+ 


SAP 


7.0-8.0 & 
10.0-10.5 


IJigh M.W aggregarci- 
Decamer 


10:1 


+ 


SAP 


7.0-8.0 & 
1 0.0- j 0.5 


High MW aggi'egates 
Deca-nsr 


100:1 


■■}■ . 


SAP 


10,0-10.5 


Decfar.ner 



A.l5.qu.ais of ?i single pool of whole r:orrnal huvnan s.^r«ni, ooritaiuing SAP snd CPP, were 
m.?xe.d Vv-iti^ (j^)-4 •[6-fR)-2-<.'!ajbo:!iy-pyrroiidEn- i--54j--& 

carboxyiic acid at fee molar ratios shovin, with respect to pentraxin protomer, and analysed 
by size exclusion dii-oiBatography precisely as described previously (14). Tfee mixtures 
and tlie cQli3mn eluants contained either no oalcium ions or 2 caiciiini, and the 
conoeatrations of drug appropriate io maiiitam ths molar raiios 5n.dicated above. SAl* ir^ 
whole serum is a stable soluble pexitameric assembly of protomers, stabilised by the 
presence of the norm.al Mgh concentration of serum albumin.. However as SAP is separated 
firom seram albuiiiin. during gel filtration with a caickirn coataii'mig eliiant, the SAP 
autoaggxegjites sad ebitas eutixe.ly as high molecular weight poljTners in the void volume of 
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the coimrm. This is because, ir the absence of a specific iigand to svliidci it can bind, 
isolated imnaxi SAP is iasoiixbte in tiie presence of calciuBi (14). However in tlie absence 
of caiduTn, where no ligaud binding or aiitoaggxegation .cau occur, SAP fomis stable 
decainers. providing an excellent marker for the eiution volume of this molecular a;=!.seinbly 
(14). Human CRP is a stable pentamer either in the presence or absence of calciimi and 
thus provides a robust iaarker for the ehition- po^3itioil of that molecular form ('14). Even at 
an equimolar conceatratioa of the drug, some of the SAP was sohabilised as stable 
drag-decaraer complexes, and at 100 fold molar excess of drug, all the SAP was in this 
fomi. ■ ' 

Tl-^e poLe,;u:y of O'i)- l46-(R)-2-C~'arbo;iyi)yrrolidtri-4"yl]--6-oxo-hex3iioy^ 
catbox>]ic acid W£is confirmed by the: observation Eubei.E!iu-i.eon.< injection of just 
0,25 nig.'kg 'day, ;-:ven In Vl Itourly divided doses, had tiie same effect on plastiia SAP 
(Fii.j. ^i) in?Tavenou? irdLsion of liiu drug. 

Cotichssiosii 

(R)-l-|6-(R}--2.-Carboxy-pyrro;idJn--U-yl>d-f)Xod-.cx;3ri^ i5cid 
specifically targets SAP in vivo^ throogh the specific ligand binding capacity of SAP, but 
additiorjaHy. as a cot^sequence of rbc drugh^ palir!.dro;rde struciare, according to the present 
iuvcritir'n, it causes aggtegaliort of uaiive peinamcrio BAP nK>lecuk:s iiito decametsc di'ng 
SAP eoinplexas fast arc then pvornptly cleared by the' liver. 'Phis :oove] effect was not 
ifltcarded during dcvelopirtent of (R)~l -[6--{P^)~2-Carboxy-pyrroiidirt-1 -yl]-6--oxo- 
hexasoyl]pyiTolidine-2-carboxylie acid as an inhibitor of SAP bindiiig to amyloid fibrils, 
and was neither sought nor expected. It represeats a well documeated example of the 
preserjt invention and it dramatically eidiances the dissociation of SAP from at3iyloid 
deposits, wliieh is the therapeutic oajective m amyloidosis. Such targeted pharmacological 
depletion of a circulating plasma proteiri represents a novel, previously imdescrihed 
mechanism of drug action, with broad applicability to many different proteins and disease 
processes. 
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•r.R..\.N!5TBl-RETIN 

Trar!Sth>TetiD (TTR), fonaerly kiiowa as prealbumin, is a normal plasma protem prwiuced 
m fee- liver and also by the choroid piextis in the braia. It traaspons both thyroid hormone 
(thyroxine and tri-iodothj^onine) and remiol binding protek (RB?) in the plasma. 
Although these are presumahiy important physiological fimctimis, mica with targeted 
deletion of the TTR geae and complete absence of TTR grow and develop noiiBally, are 
fertile arid have bo ahnoBiial pheaotj-'pe. This is probably because retiiiol (vitamin A) can 
be supplied adequately without the need for carriage of RBP by TTR, sxid because there is 
sjiother piasma protein that spscifically binds thyroid hormone, thyi-oxrae binding giobuliii 
(TBG). hidesci TBG l>ir^ds ths'-'oxijic wiih inucli grcaicr aijlohy than TTR and it; evidentb,' 
n-iors inrportatit m regi;latiiig lioirnonai a\'?.ilabiHty and Ihncnoir. 

Mornx--! ■svildrv7>& TFR is in]-:erenjly aroyloidogeTiic and at post inoixera exainiiiaiior: ahnosi 
aii iiidh'iduals. o\Tr tlie age of SO years have riucro^;copic deposits; of TTR amyloid m ihe 
hearL blood vet;?e! wfdls. choroid plexus or else^A'lirMc. hi sonie subjects ilxc deposits, are 
roiscli more substauti.-d artd trm ca.use chrjcal probJemv, a condition knowp as senile 
aysicniic aiuvioi.ioyia. Importantly, there lire over 60 mutations in the hitrna-j TTR gc")e. 
encoding siijgie aoihi-o acid aubsticurions iB s'ariani TTR prokdijs, that cayse rhs: vc^y 
.serion? m-i generally iara! fonn of autviir:oinaI donririani horcdiiar/ sysien-dc aniyloidciHis 
k)->o\\m as fEiinilial aiuyloid polyneuropatliy. Tlhs condition is variably penetrant but -yhsn 
expressed it Is invariably fatal with onset in early to middle adult life aud inexorahie 
progtes'^ion of various i:oo.)blriatiox>? of peripheral and autonomic neuropathy, cardiac, 
renal, vascular and cedar involvemeM, leading to death wiihin 5-15 years. There ai-e 
th.ousands of alfected Mndreds throughout the worid. The only effective treatment is liver 
transplantation, which replaces the source of the amyloidogenic variant plasma TTR with a 
soui'ce of normal wild lype TTR, and over 1000 such operations have been perfomied 
world wide since the procedure was mtroduced in 1991 (18,19). Once the pathogenic 
variant TTR is replaced, deposition of amyloid is haired and the existing deposits regress 
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with clinical benefe, provided the patienfs condition is noi already too advanced. 
However liver traBsplarttation is clearly a major and dangerous procedure, especially in 
these patients v/ith. multiple organ system damage by amyloid, and there is an. msoluble 
sbortage of donor orgaas, Fur&ennore, satisfactory outcomes have largely been confined 
to patients witb the most oommoti amyloidogenic TI'R variant, Md:30VaL .ft has lately 
become apparent that m patients with other amyloidogsnic imtations of the TTR gene, liver 
ti-ansplantation does not halt progression of amyloid deposition, ©specially in the heart, and 
despite the presence only of wild type TTR in the plasma the obtcome remains poor. There 
is tiius a pressing need for new therapeutic approaches. 

One si'Ch appro3.oh is the use of drugs that are boimd x^;ith .high afl^ihly by TTR, in order to 
.stribihso the r;S.iivc fold of the FIR molecule and prevent tl^c uirfblding md subsequenr. 
xetblding ?.nto the paibogiaiic amyloid cross-p slructi-re that i-inderlics amyloid 
.tihrillogeneKis. Low mcieciilri- -ft-eignt raolecuies sultfibse for use as drugs of (his type have 
been developed and eSectsvely Irihihit torniatlon of amyloid fibrils by isolated Till m viiiv 
(:20). ib.5rthc.rmo.re soaie of iLiese compounds have beeji shoV/T! to be spe<;ihcally boond 
Willi high a.!fi.r]it\-, not just by isolated TTR. but also by TTR witlub the enviromriCnt cf 
w.hole plasma (21). Tliis is critically imporu-nt because drugs in £;e.oeral are oftan bound by 
.muluple plasma proteins, especially albimhn v.'hich comprises 57% by weight of all plasma 
proteins. Aha, m particular, dnigs bound by 'T'.T'.R in the biuding pocket that specifically 
■■ecognises riryroid hormorxe, may l^e bound by T.BG as >veil, 

Accordirig to the present invention., palindromic dnigs that are boimd by TTR in vivc, .and 
caxi then cross link ITRm.olecules. ag^o'eg.^iing them and thereby niarking them for prompt 
clearance fi-om the circulation, are suitable .for use m depletmg TTR and tlierefbre treating 
and preventing TTR amyloidosis. The ligand head groups of such drugs may be 
compomds 9-11 in Purkey et al (21), as set out below. The hiiker joining them may be a 
series of methylene groups .as used in tiie SA.P depleting compoimd, (R)-l-[6-(R)-2- 
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Carfaoxy-pyrroIidin-i-yIl-6-oxo-iiexa»o>ilpyHofidke-2-<iarbox^^^ acid, detailed above, or 
another aliphatic asid/'or aromaiic cliaiu of siritable length aad other properties. 




cavrty within the TTR tetramer, and the ring bearing tiie liaiogen atoms is periphei-al atid 
exposed on the surface of the hgaiid-TTR complex. Tbe attacbixiest poim for the canrect 
bond or iHiker is preferably a pomt on riie aromatic ring bearing the halogen, or halogen- 
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containmg substituents. A more preferred attachment point for the Kaker, forming 
coropomds according to the present inveation, is the ring carbon lying between the two 
ring carbons that have halogens attached, or a carbon of the ring distal to the carboxylaie 
bearing ring ia the middle sxample above. 

LYSOZYME 

Lysozyme is a giycanase enz:ynie (EC 3,2.1.17) widely distributed in animals, plants and 
lower orgardsTOs. It specificaiiy cleaves the glycosidic bond betv^veen tire C-1 of 
N-acetylmuraniic acid and the C~4 of N-acetyigiucosaniine in bacterial peptidoglycan, and 
is thus a l,4-3-N~acetyimi5ramidase. In man iysozyine is secreted in saliva, tears and other 
external secretions, is the naajor secreted product of macrophages and is also produced by 
hepiitocAiss and -lu-; Panoih cells of the intesUne, The ainctioivs of lysozvarrc in man ?ie nor 
well isnderstood, altiiotigt; by vutrje of its capacity to digest the celf walls of suiceptible 
bacteria it may contribirte to host defence. It is also Mghly cationic and becomes tightly 
adsociiited v/ith ajrsonic g]ycGsanrirj.gly;:t;r:s and is corLcentrated in cartilage. The ur^f 
mutf-tions to be discovered in the hoxnan jysozytnfc gene are associated with a f.onx) erf 
hereditaiy systemic amyloidosis for which there is no effective treatin.ent (22). The variant 
lysozynre molecules are ariryloidogenlc because tire single residire subbtitatjons they 
C!.?nt.ahr rei)der tijcrn less stable thm wild type lysozyme (23). They spontissteonsly xnrMd 
unaer physiological conditions, populating partly imfolded states that have a high 
propensity to refold and aggregate m the abnonnal, pathogenic, amyloid cross-B fibrillar 
configuration (23). 

According to the present mvention, palindromic drags that are bound by iysozjCTe in vivo, 
and can then cross link lysozyme molecules, aggregating them and tiaereby nrarMsg them 
ibr pcornpt clearance froni the ckcnJation, arc suiiablc for use in depleting lysozyme and 
therefore treating and preventmg lysozyme amyloidosis. The ligand head groups of such 
dings are stereochemically related to lyso2>'ine substrates but axe bound and not cleaved by 
the enzytae. For example, a disaccharide oi' oligosaccharide analogue containkig at least 
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N-acetyi miiramic acid iiQked via its CI. atom to the C4 atom of N-acetyl glacosanmie., with 
the O atom of the 1/1 p glycosidic linkage replacsd by a carbon or other mn~0 atom, is 
bound by Sysozyme but catmot be bydrolysed. A.pprojjriats substitiients, such as fluomie or 
nitrogen, on the critical C atom, thai replaces the hydrolysable O atom of the giyoosidic 
linkage, can. eaable importaot hydrogen bonding contribiited by the replaced O atom to be 
r&tainsd. The linker joiniag the ligands may be a series of methylene groups as used in 
(R)- 1 -[6 -(Rj ~2-CarboKy~pyrroHdin- 1 -yl]~6 -o>:o-hexanoyllp5Troiidine"2-carboxyHc acid, or 
another abphatic and/'or anmiatic chain of suitable length and other properties. The 
preferred attadment points for tlie linker are positioBS 2 (Isf-acetyl) or 6 (OH) on any of the 
pyraiiose rings, as these positions point to ihe exterior in the oligosaccharide-lysozyme 
complex. . 

p2-lMnCI<0« LOBi-LIN 

T i.t-ool n> hr d . ' e d <u-i >j<. of \lf J i^'a. i ^lor e' t > -i o u<--^ 
V lUia s * \ 5 C nuL' .L- i . ^ > f ol <^ It pooictK-^t 'r- c-otr'^n 
200 Big pei da> m ru a aud lieued auJ c^iabohspd cxlu^sixe y ni he Vidn v PlasnT" 
.f\ol'^^ . -k iit. o Jobm tl 0 cto ^ n >e t\ to 1 mkx^ a xi ^cithc .TrodsJ s'^ ' ti- 
pcironi.aS ciah '^i'? ?!e etfe"ti\e xtx cle-=>riiig p'-nw og-loi.uJi5 ir paoent? wvh eid s'sge 
v'5 d i id ^ i. - o'<)h - I'^i f ^ < on. e I'l ut n ot w-v^ ^) t hLlsi re^-wfie h"; "o i ^ 
.oui^^ic! to tr^ na * ^xmi 2rn^ ni ^if-r floiti ^ 7 \efi " ca \ ^ s tnr<;r m o 
md.^ ^iaals lie liom dcpo'iii o i of p riKroj^Iob dj^ ariyioid s.'Spe-e -lily arm ud bones, 
aad jomtt Tt s leads tc seiioHS oio hHiP =ind m->rt.dit3' ''nor-? the ippro\fm'i'i eh 1 
miihon patients who are on long teini dialysis world wide. Itie only etfechve treatment is 
renal nransplaniation, which provides the only possible route .for efllcieni removal of 
P^-microgiooulin, but transplantation is available oniv for a small minority oi end sta.ge 
renal faiinre patients. 

A.ccording to tiie present invention, palindromic drags that are bormd by p2-JBicr'ogIobalin 
in vivo, and can then, cross link jJa-microglobuIin rnoiecnleSs 8.ggregaling thera and tbereby 
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mcirking them for prompt clearance from the ckci!la.tion, are suitable for use k depleting 
p,:;--mjcrogiobului and tberefore teating and preventing p2-i"nictoglobulm amyloidosis. 
Specific iigands for fe-microglobulinj boiaid with reasonable affmit^', ess be identified by 
i)!gh tbroughput screeiiing of chemical libraries, p.2-rracrogiobuim shares substaatial 
sequence bomoiogj' and its tertiary fold mth immunoglobulin light chai.t?.s, and its crystal 
structure is kncA^T. ai atonrlc resoteiosi., enabling and greatly iacilitatrng raiional molecular 
dcsigTi. 

Hi ^vh 1.^1 H n\ m ai f^i"^-. >f inufo Jl"Is in \ u is u> f -^1 i^n-k Ihc 
supph oi invlo d f ecvi^i x p-o ews Jct;LSi n ^ ol nc^^ ar!i>loid cta=.es and e^i<=Tm^ 
di-posi^v tji ^- <^ i>L - OKI ^ c^s > adiac t > chmci b ni \L Ihis ii is ictp daadec m the 
sampi s cbo\ but it ap^vii-s to aU tvp-^ o ^ -^^io dosi- ^rulucaig rb-'S^ a ^jcaleu -vvUU 
\h'(i-nis .c^a^o, b. i-.r>,~i s ibk .DOi^Ut . ici-i>b ^)0{ atn ich^iu K\ 
sno\aJtoui cre^ba^c Lb ^na varant Crei'tzt i<b JaV (l> dt-..a^e a-id tipe owi 53 
onset mabeies niellims; 

L_ K ^Li m lie '"s^ r 'IV- iio sp^ /v. or L. Kh pitiT a a ^shk J lpieui'-->£ 
no^ui c \' .a"!! J< (.i-s^ <.d s^'^er a u\lo c c r '^d a -.u. c- 1 uht^ ' a 
' ett >1 it ^ (v. naal di^fj. ^ccoidjia tj f^c | rv.-'ent irvertsot) m f-^bi >^ ^^jk species of b^and 
1 ' s f^-^'i spet..1*.r1^ S\'^ aiiv, oth ">-^ ne atn < v.o 'tru ,m -^U'n at 
pc^i-"b kWch uco bo^ ^nono( . T>. reno^^ oi tht u ^a^^ot.! i^'-^'lf fps 
f ^ <\ b -.^nco-^ it_K!Cv ^.n u |o^^ ttal i '-^i^ixc n ou.rantsi 1 3t 
< a ^01 ooeonco ^v'"* ^nJ >i \ di>jsia . Ktois'^ chp icTi- -^'^ 1st. f Niii.C"^Vf 
tu Tihiite to tbe pat-bogene^is >f all tvp-^ u< ainlotdoMb %e ^^imulfi^re ^u-? erio^al at 
00. 1 "1 M idogeof tia 1' T) ■j^m." aad rhv ^^iP b iS vnerg "txC V av-Ci "ic benf^ilt 
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The iL 1 JL. 1 t ^-^XL ] e s en L ' Htd^ h - Tbv ^ \v itiU ro c h Aih i c li v. I igh 

mi ion a v ^ i i^ni&n a d tit sal-^oi n 1?} i>-fton th a !•? ^cta? h .euosijisca < ad 
Iwuia' v at f It bod- IS valka ■'ueprtupc No all) ^uHbodie a.e d p e^i nuia-^tS^ 
lu }. > to ti ir 2? wiUt^k-u^ Iron oi'"' d^ ih^ ho h and are i i c n~ ^ Tpv- ^33 c jn hOi. 
defert i^-iii^- lu i,o^ al ira j ^ ' it c ip-lc+icn Apai:. n ^ov u n s»ou eb fra 
tjin bi'* tn ik'ii. loe of Jamagtd antolt joifj con<:t)tufciiii ditd otliei ^w\plasec' t ^ic 

-a»\ uJcs art! dut,-, nu dnrt? lauijnt ;jodies i^sun=!t mni |-^iAe\ei fii "vtoi ■«iTmp'=> 
dii^-^s^ folftas 1 brji n a^a ah.^iot Autt Jiibodies ^re piodu cJ Tiia^ bird to self 
uon hat "11-^ c il 'i'^ 10 F f^^ron wn ceil dt?ti ani a-^'sue damage ihe e a'e many 
lU 'i 0 oi, 1 K> nmm^ Vs^^'^-^ < p n i> , oa he * to s>. sp.-v. i i-> c K 
utoT-itmtu e-, .^t.d Iieiiei fie-^ ecicd g-am^t orcaii oi tissue sn Cific ^uloauti^en , 
1 a e non orRau -.pei ifli. Ho>'»ev i m m'v<i nnm^ne diS'ise thw ^peuuciti' f tb" 
f iihT^CiiK ju ^avtibof cs anc« ih'' ?den i ie<? oi h ik taa igert? anj mjiiv or the-ix ko> 
epitopes are faiown. ■ 

Alc«qio t fse pt^tis^nt jiVv.ii'^oii ] ah dunm drugv ifa <i boui f* pt;i,ifii.aIK bv 
particular pathogemc amoantJbodies f??vzvo, ana can dien cross liriv ihem, proa.dCing 
agsi caaun baaing >o p onif clea^anLe Irom die oHCuiatfon are vu-^tb fct u^-o «-< 
Jepinmo these a iio-PiiHov„.f a J thei o no r ig ai .oitmnrar distc ^e^ 

hxanplv, r i pathu^cui •^titoaunoocie ■ii>d .he di'ieasts -f-hey ru e hat are su ^abk loi 
tif-weat a^v-ort-i^g be fiesed invention a oludc miDlNA. anlbodies in g^<5teiTC 
lup s trj 1 ^■sp^tr^ins \&\ i ) md rf-h^^d co kgen disc ase«, aiiu ni naHoglobuim a-inhodies 
tibiu utoid lawtci ^ i^iemnanid an irn's md itlaej idiop^tl c mhn des 
^mi nhosp tclpid -ill "^odK" vi SLB and r la^d c3"l s,ai ni-^e ^^-^ a'i the or^ai ^peti ic 
aiito-titibv.0 es lu all th orjj^,-- <?pgtilio -Jiionmrtui e dise iiici a^t^in ibe tb t aif^cT ihv 
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ersdociine organs, the livsr, gut, skin, muscle, centra! and peripheral nervous systems, eyes, 
ears, heart, Wood vessels, iimgs and other viscera, and ail the autoimmune diseases 
affecting fee red cells, white cells and platelets of the blood and their precitrsors in the boiie 
Biarrow. In ti).ese and all the other autoimmune diseases, the present invention provides fcr 
ca-eafion of palindromic drug molecules, coaiprising the releyant specific epitope or epitopes 
as the ligand head groups, joined by a linker structuns, 

Lege»<;| S/.to.Fjgores 

Figure 1; Three dimensional X-ray crystal stracture of SAP complexed with CR.>i~[6-(R.)- 

2~CaibQxy-fymiiidin-l-yiJ"6<>xo4iexan.oyi3p3'rrolidiiie~2~earboxylica^c^^^ 

Side view shov^'hig two peniameric disc-hl:e SM' molecules (.9,10) ed.g& or^, cross linked by 

five [R)-x~\ 6~(lv)"?---Carl:K0XA'-~p¥rroi idin- 1 ■■ylj-6"-oxodie>:aTK:o-ijF5Trolidin.e'2--ccrdjc>;yl ic acid 

niolecules.. the tCfruiE^ai .D-proluis residues of each lying in fee caicium-deperdent ligaod 

binding pocket of the apposed protomers. 

Figsu-e 2. Tlnee diniei^f^ional X~ray crystal siruetuK; of SAP complexed with (R>l-16"(i^)-- 
2.-CriTboxy-pyiK)b:di.r:-d-yil-6K>xo45ex;moy.!]pviTolidine-2~car 

Deiailed views sl^owlng two dlt^erera rcpresantadons of the iigand binding res!du.et> in the 
calcium-dependent ligand bindiB-g pockets of t*vo apposed protomers of different .SAP 
raolecules, aud fee electron density at^d/or fee molecular strucfeve of (S>l-i'6-iR)--2- 
Cad>oxy-pyrrolidjn-l->i]-6"OXo4iCxarioyl]pyiTolidine-;^carhox>^ ac;iu .lying betweeo 
them. 

Figar*.- 3, li^Tect^; of (Rjd -[6"(KV2~Carb<>xy.-pyrrol(.iin- l -y!]~6-uxo--iiex3uoy!j pyrroli-Jine- 

2~Garboxyl5c acid on SAP in mice in vivo. Upper panel: groups of 10 age, sex and weight 
matched mice witii experimentally induced reactive systemic AA amyloidosis were given a 
single loadiBg dose of ^"^Habelled tennau S.AP on day-d, md received implanted osmotic 
minipomps delivering fee doses shown of (R)-l-[6-(R)-2-Carboxy~pyrrolidiR-l-yi]-6-oxo- 
hexanoyl]pyrrolidine-2.-carboxy1ic acid (desigr.ated on the figmes as "desapin" for 
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in\tt"ii I < ^ 11 acTut! "It i^^w vJaboirii uf t j i ol thv Li ma 

^vTl^cL -^vcK m It ci. ^lo^ } 1 \\h > V, Dod-i- c uut ">t ic-a 1* itl li vot^i 

lit 1 oi moijs s ^ ti TO^ ci K OS s vvas c cfci t-d -tftei i Ht>^ K j.ntiiiiK 

n 3\ {n^s t) J\U'hv.p i I 'fi ups di of \Ux' <?\id\\ei^i i 1 k i 
\\ 1 niL. Ldlh f^^a e ^eiijLf -tia fo cf> j'- te cn M dii u ft en i = 

ini (.1 on 01 ' I Iflb 'Ldpue i^umn or mt>u ^. \P wL mxie/.o " rn-i \\e3&iliL-i Ld t^^er 1"^ 
in t c n-^ it tbf o bei femes si vj>i i Itn- cJiaieU aft. tl t ^ n ou-^v ceo, iv o yxi.ups 
t In v,^e {i n "nP " nher nurt ^ - x seJ a ^lu^.. 

aounonca] jt^l on o 5 < i R 1 'Ix) ^ ''iiUtN psr oLt^ai i 6 
ijc-vjo i]p xfohc jitf a )0\>i (. -tc J (tl s ijjns ic^s?! rppiimra:; sn tac ti-tuhtt n t 
i- P ' as >c p-ic-i v^r*'^ pc^i- ^ tf I e tn > jui* it Ac i^ tninaie "iji e pom! t-i " ich 
gi >ip JVloll T) J utit g-oiaps of ^0 a^e sev cu-d gh naTtb^d nuf wih 
{\{ti { i\ \ iriK t tea i <. <^vs' \ ui ioko i i * J^iu p i ii-^cnotu 

atc !on f '""l label ed p >, e 1 in^m oi f e S VP tmie 2s-rc Jid veto Jiei hlta aiifcr 1j 
r-inuf c.ni tiie t.i\er < mc slio ^ i Li ie at cac < i he j. as orouri'- rer eivu f, m< use 
v.fhu! n ^ 1 H >. 1 aif n.p -"d ' ^ s^J - ^^os.^ 

f )! sIk nI 3 -vi I h^-'-i IP ^-it.> v3 ^ C! ^lusnpt! -i iu ( vnt,d 

m vitro betore misction mto the arurtiais. Tracer remammg m tae circulation Js expressed 
niLii (SD)lv. i-ioioKtntn ff graix cf blcod m e cfj ^-onjt Rorton pai el enet of 
^liui^iati 1 x> o P"" ' V. £L \^ p^jo .1 i i 1 ^ > < \o ne^a ot]j] uohd 

t.-ib'^^ K ■5'- 1, lK,-l-> } ' 1 *J O Tlk-" 1^ lUi d I . ■! 1 t-tL -iK^ , u cic ^ai I „ 

iiumaii SAr* vafues m human bAP txansgemc mice. Mice ot approximatelv 20 r bodv 
weifflit Gonsame about 3 mi water per aav. 

be^?novl]p noMine barbcx^Iit c^cid on fja'!nta S4lP \dh e m p5 t<i \-vib s-^si bik 
im'ouo^is Paiiv-itt \Mih dtit'=-ru^ fm-i rf y^teitiiv amsl > losis aid ^ tb j-\n 
rti\oaiuid ro v^^^. H d ot t^c dru^ sho^>n lo. d pm d of 1^ h Cirt.>.'i i^irt. 3AP 
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Yalues were meastii-ed by eleGtroiixsKumoassa}? (24) in samples taken dmiog and after the 
infusioii, at the tiiBes show.n. Each line represeBts a. different individual patient 

FigBre 5, Whole body '^-'l-SAP sciiitigrapliy before 8nd 6 h after starting iiifcsioB of (R)~ 
|„[6„(R),,.,2.-C^boxy"P}Trolidiii4--yl]--6--oxo4iexaEoyl]pyff acid. This 

patient, Willi a iBodest load of AL amyloid in the spleen and kidneys, had notable blood 
pool backgroimd of tracer kt the heart and circiilatioK before administratloii of iiis drug. At 
6 h the blood pv-jol background is completely absent and the Hver, which is the only site of 
csts.boi)S:3i of SAP invivc- i'lCi^i ?),, has taken np the iracer wbiist the h"itcnsay of SAP 
signal from the aTttyloidotic spleen and kidneys is signifleantly reduced (organ coimts not 
shown). 

Figure 6, Miole body ^^^I-SAP schitigraphy before and 24 h and 48 h after startmg 
intbsioQ. of (R)4--[D-(R)--2--Carboxy-p>Troli.din~l-y!j-6-oxo4 
c.'irboxylie ;3oid. This patienu Vvitb modest load of Al- amyloid in tlie spleen and kidneys, 
had riotai-ile blfiod pool baclvgroiuid of iracei in iiic he;i!t tiitd circulation before 
adrnhiisti-ation of the drug. At 24 h ar-d 48 h the blood pool backgronnd is coinplstely 
absent and tiis livtjr, which is tiie only site of catabofisni of S/iP hi vivo (1.6J.?), has lakxsx 
up the tracer and cataboiic prodncis are being excreted in the ux'mo, as sixowii by the bladder 
signal. The mtensity of SAP signal from the amyloidotie spleen and Iddneys is 
signinciiotly red:.?ca;b .at 24 b .spleen cou-its are 85% of time 0, kidneys 77%; at 48 h, spk&n 
54%, .kidneys 50%. 

Fijivyre 7. plasma ooncentrarion of (R>!-[6-(.R)-2-Cai'boxy-pvTroIidir;--l-yl]-6"Ox.o-- 
hexanoyl]pyn-olid.iae~2~carbox5.'lic acid and of SAP during 4S h in&sion. 
T'.vo individixai patients %dth systemic amyloidosis and moderate amyloid loads wceived 
(R)-146-(R)-2--Carboxy-pyn-ohdin-4--yl]--6--oxo4iexanoyIJpyixolidine-2-carbox.y^^^ add 
(desapin) by intravenous infusion at the steady rates shown. Circalating SAP 
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ot drug and hAr protomer were ecuimosar. 

1 f,!iTeJ^ Mk \ oi (R i C -t >cv ■>> B 1 dm ] M sr >bex^n-^,lspy" oWir 

uii'-^ox^ K- -ct limmistidiOii bv vabcutineris a]esl?itr ci ulai->g SAP a%i 

Tfc cosct. if ,FVi [D-(fs> C iLX-*^/ f"£To]idr xl 6~o\'>-he\a t> Ip^u toe 2 

ndjvioPii patients ^\ ^H^m u ax^vl « oo i> frJ •.vul <tia.)l and odttirte nxiyloH soa'^* 

1 Q ^ven<^us siAis^on or the drug nad "! 'ht. | ■^r^-ri nlu&tfatou n ihc ^ght :!<ncl whc b"d 
i^ed t 1 ei of '''IS fere xi^umulatiOi b<\P m t^e bsei a d 
accelerated ciearaace trom the spleen. 
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1. Agent for the depletion of aa imwanted protein population from the plasma of a 
siibject, which agent comprises a plui-ality of ligasds covalently co--iislced so as to form a 
complex with a plurality of the proteins in the presence thereof, wherein at least two of the 
ligands are the sairie or differeat and are capable of being bom^d by ligand binding sites 
present on the pi-oteins, wherein the agent is a non-proteiKaceou-S agent other thsn a D~ 
proline of tliefomiula ■ ' 



\ / Y if \ •/ 



11 



T 



wnerejn 
R is 



the group ; 

is hydrogen or halogen; 
X is- (CH2)n-; -CH(R^)(CH2)-o-; "CHjOCCH,.),-; -CH2NH-; 

benzyh ■•CCR^}==CH-; -CHsCHCOH)- or thiazoI-2,5-diyh 
y is -~S~S~; ~(CH2)rr; -Os -NH~; ~N.:R-)-; -CH=CH-; - 

MIC(0)NB"~;- 

NCR^)CrO)N{R^)-; -N[CH2C6H3(OCH3)2]s -NCCHsCgHs)-; 
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N(eycloalkyl-iHethyiV; 2,6-pyridyl; 2,5-furany]; 2,5~tMenyl- i,2-cyclohexyi; 1,3- 
cyciohexyl; 1/1- 

cydohexj'l; l,2~naphtliyl; .1 ,4"3iaphtbyl; l,5~naph&y]; Ijb-naplithyl; 

biphesiylen; or J.52~phenyIeK5i;3~pheoyIeB and i,j4-phenylen, wherein the pfeenylen 

groups are optionally substituted by I — 4 substituents, selected fi-om halogen, lower 

alkj'l, kwer alkoxy, rij'droxy, carboxy, -COO-loy^er alkyl, nitrilo, 5-tetrazol, (2~ 

carboxylic acidpyirolidin-I-yli-z-oxo-tstiioxy, N- 

hydro:x5'carbafnimidoyl, 5 ■■oxo[ 1 ,2,4] oxadiazolyl, 2-OKO- 

[■1.2,3,5]oxai:biadia:'ofy.l 5-4hioxo[j,2,4]oxadia''/:>lyi at-d ■>iftn-bi!tylsi3ifuErv-i- 

X' is -{Clh}r< -iCl fy).Cn(j? ')-: ■{(Xli),P(lhr 1 -MlCHr-; 

benzyl, -Cfl-CCR"}-; -CHoMjCHz: or duazol-2>.vdiy!; 
R." is lower a Ikyl iower aiioxy or b,>n7^A and 
ii is 0-3, 

or a pj-sarjiKicciitiCiil)' aooq>va]-;k' sait or rnvn-">-- or dirstor Ibcrcf)! 

2. Agciu accordir^g to cAsini- 1, 'A'h.erciri Iho iigands stc oovfiievv:.ly co-iinked by a 
liiikfir. 

3. Agent iiccordirig to clairu 2, v^isreiu the iivdver comprises a liiiesr or brsriched 
hydrficarbyieoe 'w, Vvbich one or fT!-:>"e of th* csrboii ;^tonis tbereof^s optionaHy Kiibt^tiuitcd 

by a heteroatom. 

4. Agent according to any preceding claim, wkich has tvvo ligarsds, 

5. Agent according to claim 4, wiiich has the general structure: 

Ligand - liriker - Ligand 
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6. Agent acccrdiag to any preesding claim, wherein each ligand is selected to be 
specific for an radividaai target protein, and to be bound by die protein with a dissociation 
constant vMch is no more tiiati 1 iniiliroolar. 

7. Agent accordiit.g to any preceding claim, wherein the ligand binding site Is from a 
r.ormai or afanonnai variant, protein of any of the foUowmg types: cytokine, lipoprotein, 
ainoantibody, acute phase protein, amyloidogenic protein, complement protein, or 
coaguiation protein. 

Agent according to claim 7, wherein the ligand bindiirg site is fToin an acute phase 
protein comprising SAA, 

^ Agcrt a-co f'mg ot c'ai-n /. v hcie^r the ligai-^d bind ng ,iilc 53 fiom borixm anrtic.d 
P component (SAP). 

10, Agent according to ciann 8. wherem the ligand bmdmg sste is from an 
Hsn.linJn^ean ptot'-'^iu contpi sjog a niouOvlonal i^nnmojofmim hzhi cbam, tianbrh\iet"p. 
07~microg[obulm or iysorAine, 

1 1 Aycn. ^cccn^^'^'^ n^ j.b-'.ni 10 \a.w^n^ Jiv, k^caJ Ivuvnii N^le . u'n i^f 0 ^<-^f f 

and at least one of 4e Itganas comprises 




C! 
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or 

F 

I 




12, Agent accordiag to claim 10, wlierek the ligand binding site is fiom iyso2yiBe sad 
at least one of the li gauds ooxiiprises a disacdiaride or oligosaccharKie analogue containmg 
at least l-^'-acetyl rxruraoiic had linked via its CI atoni to the C4 atoiii of, for exaoipie, 
N-acetx-i giucosaaiirie- ^^-ii-h Oie O aium of the L4 p giyc-osjciic lirskagc replaced by (■ cayboa 
or other no;n.~0 atom. 

^t^lJa kaj> uae> ligaioscimpiise > "utpitopt nvhiU the aUOv.n ! Vtoy i s-^ecilc 

i4 Afc-rtfCvf d r« ti* aa^ D.etedu-ig f Id{ wHrnn eac . hg nd x'- citable ot hmdin^ 
to the same Iigaiid bindmg site. 

''^ A"^^at acs,oidiPP' t ati^f i le "f ro i to 1 * \^horem rfi Lasr Vv'o li^ t ds ^ue 
dit^etv.A fu n e aiio ! e_i. ^ad a ^ ap 't>k oi bem-^ uiw t> diftc^em pro t r 
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16. Agent according to claim 15, "wiisrem one of tie Hgands is capable of being bouad 

by SAP. 

1 -^"Lxn =c "1 a ( i ^ } ) X virf^ ..umi. ' >. ^c^^d'i '^i ni 

1. Jst Ox ^ oi ■^Qtcc'^d '^^•Jct lOi lie prepar n sjt of i o.pi iac^ i: t tI 

ioipn-ie bp 0 i-^" la^ i.L»\f e'Uh ^ lir^ed so = To r o^imlex th i 

l^^i litxctt-^ pttcr rfiK pit- encf- il-er.-oi, ^\^Cl».3n n L..^ wo of the bg^rod" e r^^e 
M) c o diPrreit jrd -^tc taprt^k t beua ti .id bj b^a-ii ludiu., "■"s p t ,3tt on 
proteins. • 

19. Use according to claim, i 8, v/herein the agent is a D~proIil5e of ttie fommla 




wherein 
R is 



V 




the group ; 

!<} is hydrogen or halogen; 

X is- (CHaV; ■■CHCF5(CH2)n-; -CHzOfCFIs)^-; -CHaNHs 



wo 03/013508 



PCT/GBO2/03SO4 



39 

hmzyi -C(R^>=CH-; -CBaCB(OEH or tMa2oI-2,5-diyi; 
Y is -S-S~; ~(CH:iV; -0-; ~N(RV; -CH-CH-; - 

N(1^C(0)N(R^)-; ~N[afcC5H3(OCH3)2]-; ^(CHsCgHs)-; 
->Nf(CH2CeH5)CCO)N(CHaC6H5)-; -N(alkoxyalkyl)-; 

N(cydoalkyl-metliyl)-- :2,6-pyridyl; 2,5-furaayl; 2,5-&ieQyi; 1,2-cyclohesyI; 1,3- 
cyclohexyi; 1,4- 

cyclohesyl; 1,2-naphthyi; ij^-aapMiiyl; Ip-naphthyi: 1^6-napiithyl; 

bjphenylen; or l,2~piienyIeB,l,3-p]ienylesi and lj4«phenyleB5 wherein the phersylen 

groups are optionally substituted by i - 4 snbstituents, selected .from haiogenj iower 

alkj'1, lower alkoxy, hydroxy, eatboxy, -COO-Iower alkyl, nitrilo, S-tetraaol, (2- 

carboxylie acid pyiTolidin-l-yl)-2"Oxo~ethox:v'5 N- 

hydrox^rcarbarnhnidoyl, 5-o>;o| L2,4]ov3diazo!yl, 2-oxo- 

[ j. ,;2.;'.,5]Qxatlvi.ad.i:}.Kojyi, 5"tbioxo[l ,2,4 joxadiazoiyl a.nd 5-terj-binyl.siiifenyl- 

[1 ,2,4]oxa.diazolyi; 
X' is -(CR.),s -fCiyi)nCl:T(r)s <C]:i.),OCBr; --NHCIir; 

benzyl, -CIl-CO'^->; -CH(01-ria-I;.: or i:biazol-2,5-diyl; 
R" Is lowet allvj-'l, lower alkoxy or benz>d and 
tt is 0-3, 

or a phamiaceuticaily acceptable salt or n-iono- or diestei* thereof. 

20. Use according to claim 19, wherein the D-prollne is (R)-l~[6~(jR)-2~Carboxy" 
pyn'oIidin-l-yl]-6-oxo-hexanoyI] p3Wolidiiie-2-earboxylic acid or a phamiaceiiticaliy 
acceptable salt or mono- or diester Hiereof. 



2i. 



Use according to claim 18, wliereia the agent is as claimed in any one of clairos 1 to 
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Claims Mos.: 1-17, 18(part)~21(part) 



Present clsiffis 1--17 relate to compounds and their use as a ffledicarfiesit, ■ 
Ths compounds are deiMnftd by ref&refice to a desn-abUi! charrictarl st ic, 
vvhich is the prssevice of a plurality of ligands covalently co-linked so 
is to fora a cciiiplex with a plurality of proteins., wherein at Isast two 
of the ilgands are the same or different and are capable of being bound 
by llgand blndirig sites present orrthe proteins. 
The c'Ssiins coviZ:r any r-or-Dound whic'n is suitable to provids thL? 
characteristic or property, whereas the appiicatiort provides support 
within Vm meaning of Article 6 PCT and disclosure within the meaning of 
.Article S PCT for rsosis of .said cof.spounds. The oniy coinpound specif ic^iily 
e.xesiipllfied in ths descriptloti 

( ( R ) -i - ' 6- ( R )■• Z-Car,boxy-pyrrol 1 d1 n~ 1-yl ! -6 -■o.xo-hs.xaiioyl ! pyr r ol 1 d i ne-2-car 
ocxyHc acid) has. been excluded froni the scope of tm cl sln^s by mems of 
a proviso, Apiirt froiii this sl-igle compound only a few po-sslbls llganos 
(benzijic acid der1vai;ive5 , ?-i-acetyl -nuramic acid - N-acetyl plucosariilne 
diraer) h.?!Ve been exeifip! ified, now:!ver withoul disclosing a specific 
co!i!pG:ind cotiiprUIng s.^id ;i<5and.s„ In tne present case, the claims so lack 
support and the appi ICfiLt'ior; so lacks disclosure, that « rneanlnoful 
search over the whole' of the claifned scope is unpossible. 

Consequently, no search has been carried out for c}&ms 1-17 relating to 
coffspc-unds arsd their i.;se as a iiiedicam-jnt . 

Moreover, present claims IS-^I are directed to tiie i-urther therapeutic 
use of the coiiipoijnd.s. However, the therapeutic indication is not defined 
in teriiis of a disease, b«t in tftr.rns of ;-t (nechani .S!i; of action, 1e the 
depletion of an unw.^nted protein population frorii the pla^rfia. A fnechsnisiii 
of action cannot be considered in Itself as a Iherapeiitic application. It 
r2pressf3t£ a discovery 'which stlSl .needs to find a practical application 
if) the forif; of a dfefioed, real trsfrtment of any pathological cosiditlon 1fi 
orcei" to iiiake ?. technical contribution to the art (.Article 33(4) PCT)). 
The only co^icrete pathological conditions in<iicated in the application on 
file (page 2h, .second parsgraph - pa-ge 25, first par.:;i;!r.!iph) are 
ai-iyloidosis and autoiMune diseas-^s. 

Therefore, the search h?5s been c-irvied for those p.irts of claln'S 18-21 
v^!h1ch relate to the treatment of aiJiyio-idosis and autoiiiiiiiune diseases. 

TrsG applicant's attention is drawn to the fact that claims, or parts of 
claisrs, relating to InveRtions In respect of iifhlch! no international 
search report has been established need not be the subject of an 
international preliminary exaffisnatlors (Rule 66, l.(a} PCT). The applicant 
is advised th.at tins t.?0 policy v.'hsr acting as an International 
Pre 1 iifiin&ry Examining Authority is normally not to carry out a 
preliminary e.^awl nation on iiiattor which has not been searched. This Is 
the case irrespecti vs- of whether or not the claims are asiiended following 
receipt of the search report or durirsg any Chapter 11 procedure. 
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